by diabetes insipidus. He referred to the cases published by Fletcher, Parsons, and Miller. Dr. Frederick Langmead noted two cases he had seen, and Dr. Naish [10] commented on cases he had seen and later published. Miller and Parsons [11] , however, published a very complete paper shortly after this, and commented on the name of " renal infantilism" given the condition by Dr. 0. May; one part of the paper dealing with infantilism with organic renal disease (chronic interstitial nephritis) and the other with infantilism without organic renal disease (diabetes insipidus). The first group of cases due to chronic interstitial nephritis they further subdivided into those with congenital symptoms and those in which the symptoms came on after birth. They specially noted the genu valgum present in some of these cases.
A typical case was also reported by V. Hutinel [12] , who considered the bony changes in this condition midway between those of rickets and osteomalacia. Mr. Davies-Colley's case [17] of osteomalacia in a child aged 13 years, reported many years ago, showed extensive bony changes, but the bony condition and the condition of the kidneys were not the same. It is interesting, however, to note the effort to associate these two conditions. In 1913 [13] , 1918 [14] , and 1920 [15] Dr. Hugh Barber, of Derby, however, published seven cases, five of them having post-mortem findings and five of them showing bony deformities. In some of these the condition had been present since birth, and in others it had appeared later. To this he gives the name "renal dwarfism." He showed a radiogram of the wrist of one of his cases, and considers the bony changes similar to rickets.
The histories of my three cases are as follows Case. I was that of a boy, aged 11 years, who was admitted to the Hospital for Sick Children, Great Ormond Street, in January, 1917, for deformities of the bones of the legs and arms and inability to walk because of knock-knee. The condition had been present for four years. He was healthy at birth and breast-fed for nine months, but was afterwards kept on fluid diet longer than usual because of his dislike for solids. He had always been fond of fruit and was a great drinker of water. The father and mother and the four other children of the family were all healthy and showed no bony deformities, nor was there any family history of kidney disease. Until the age of 6 years he had been quite well, but then he had an illness which started acutely and was accompanied by feverishness and vomiting. After this he did not seem quite so well, and at the age of 7 years it was noticed that his legs were bent and he became progressively more knock-kneed. He was treated for rickets by splints, but at 71 years old was admitted to the local hospital, where it was found that he had kidney disease. The bones of his legs were broken and reset, and from that time on he had not been able to walk. When admitted to the Hospital for Sick Children, Great Ormond Street, he was found to be a very small, pale and very thin child. The legs were distinctly deformed, with bowing outward and forward of the femora and tibiae; there was also marked muscular wasting. An operation for double osteotomy of the femora was done, and this was followed by uraemia which proved Femur showing a kinking-in of the shaft rather than a fracture. Callus has been thrown out. This deformity was bilateral.
fatal. The urine examined after operation contained albumin and casts. The X-ray examination revealed bony deformities of unusual character in the femur ( fig. 1 ). This shows a fracture with callus thrown out at the damaged site, but it also suggests that there has been such thinning of the bone substance that the bone has kinked in like a tube of paper, rather than a breaking of the bony substance. Post mortem the kidneys were extremely small and showed some Patersonl: Renal Dwarfism cystic and fibrotic changes. The only other organ which was found abnormal was the heart, which was dilated.
Case II was that of a boy, aged 1 year and 9 months, admitted to hospital in September, 1919, with deformities of the ankles and wrists, which had been present for ten months. There was no other deformity in the family. The boy had been breast-fed until 11 months old and had never been able to take any solid food. When a year old he was fat and could stand, but was small. He seemed to lose power in his legs, and later it was noticed that his arms gave way also and that he had no power in them. They afterwards became permanently flexed. After an illness, in March, 1919, associated with constipation and vomiting, he steadily lost weight. When admitted he was seen to be a very much under-developed and under-nourished child, and weighed 10 lb. 8 oz. He seemed to be bright and intelligent but did not speak. The thorax was long and narrow in shape and there were present parietal and frontal bossing, an open fontanelle, beaded ribs and Harrison's sulcus. The liver and spleen were both enlarged. The back was straight, but the limbs were extremely deformed; the femora were bowed and the patellke rotated outward; the tibiae were very bowed and the radii and ulnee showed a like deformity. The hands were held in the accoucheur's position, but there was no suspicion of tetany. The respiratory, circulatory and nervous systems were normal. Ten days after admission the child's diet was altered to solid food, including minced meat and potato. He then developed uraemic convulsions and died. The Wassermann reaction was negative.
Post maortem, the left kidney was found to be extremely small and cirrhotic. The right kidney was slightly larger, but was also abnormal, its condition suggesting old inflammation and its capsule stripping with difficulty. Their weight was 7 dr. each. Both suprarenals appeared relatively much enlarged. Microscopically the sections of the kidney showed a condition of fibrosis to a marked degree, the kidney substance being replaced entirely in some areas by fibrous tissue. The arteries were greatly thickened, and many of the glomeruli were obliterated. In some places the tubules showed enlargement as though in an early stage of cyst formation.
Microscopically a section through the radius shows the following features ( fig. 2) :- (1) There is a straight line across the epiphysis sharply marking off ordinary hyaline cartilage from a layer composed almost entirely of cartilage cells arranged in columns, and with no visible intervening matrix. In this layer there are signs of normal calcification in isolated places. There is a tendency to cleavage between the two cartilaginous zones. The deep zone of cartilage cells passes somewhat abruptly into a close connective tissue in which there are abundant signs of cell proliferation. (2) The most striking feature of the section consists in the numerous trabeculhe, having the appearance of non-laminated bone-trabeculhe, but showing a complete absence of deposited lime salts and hardly anything, in the nature of bone-cells. These trabecuhEe were surrounded mnore or less completely with a closely applied layer of flattened cells, and from the increasing closeness of the texture of the connective tissue surrounding them it was evident that they had arisen from a metaplasia of the connective tissue medulla. ill (3) Some distance from the epiphyseal area the spaces between the non-calcified trabeculae begin to be occupied by a more normal fat marrow.
(4) Close to the line of fusion between the zone of cartilage cells and the medullary connective tissue are to be seen in one spot one or two very small bone trabecule (cells and lime salts) and these are evidently being formed like the others from the fibrous-looking The X-rays in this case show multiple fractures on the diaphyseal side of the epiphyseal line ( fig. 3 ). There is general osteoporosis of all the bones. The wrists show a characteristic stippled appearance ( fig. 4 ). The actual shafts of the long bones show little or no bowing, which is also unlike rickets.
Case III was that of a girl, aged 71 years, admitted for contracted legs and bent wrists, which had been present since. birth. There was no family history of a similar condition. She was a premature child, born at the seventh month of intra-uterine life, and had been breast fed for six weeks. After that time she was given cow's milk and seemed to thrive quiite well. She had never walked. At the age of 3 years a tenotomy had been done, as her feet were being drawn up. On admission she was 34 in. in length. Her head was square and bossed. The shoulders were sloping and rounded and the clavicles curved antero-posteriorly. There was possibly an old fracture of the right clavicle. Flexion, extension and abduction at the shoulder-joint were all limited. The humeri were very thin. The radius and ulna on each side showed great enlargement and deformity at the lower ends, giving the impression of old fractures which had united in bad positions. The thorax was long and narrow and pigeon-chested and the ribs were beaded. The liver reached two fingers' breadths below the costal margin; the spleen was just palpable. The legs would not fully extend at the hips, and there was considerable genu valgum, with rotation of the patelle outward, the knees being incapable of full extension. The tibive were small and sabre-shaped, and the lower ends of the tibiae and fibulm were much enlarged. Dorsiflexion of the feet beyond a right angle was impossible. The back was straight. The urine contained a trace of albumin but no casts. Mentally the child was very backward and seldom spoke. The phenol-sulpho-phthalein test indicated a great retardation in the secretions of the kidney. The Wassermann reaction was negative. An attempt was made to correct her bony deformities, but the left leg was re-fractured while being manipulated. Two days before her death she developed fine tremors of her hands and a large amount of albumin was present in her urine. The urea was 0 3 per cent. and the nitrogen excreted as ammonia was to that excreted as urea as 1 is to 10. Creatinin equalled 8 mg. in 10 c.c. of urine. The child became comatose and died,passing no urine during the last twentyfour hours of her life. The cerebro-spinal fluid was normal, but for a great increase in the urea present.' The kidneys post mortem weighed 12 dr. each and the suprarenals 2 dr. each. The kidneys were cirrhotic, their capsules stripping with great difficulty, and on section several small cystic spaces could be seen. Microscopically there was marked increase of fibrous tissue throughout the kidneys'and a tendencv to Photomicrograph showing well-marked interstitial nephritis. Note the tendency to cyst formation. (x 100.) cyst formation, the tubules being greatly enlarged and filled wit h colloidal material. The glomeruli were fibrosed in places ( fig. 5 ).
The sections through the femur (figs. 6 and 7) showed the following points:- (1) The epiphyseal line is in the main fairly straight, though downgrowths of cartilage cells do occur in places. (5) There is an absence of bone-forming activity. There are no osteoblasts arranged against many of the trabeculie and when they are present they are few and ill formed. There is practically no sign of active bone formation or absorption.
The radiographs in this case (figs. 8 and 9) are almost identical with those of Case II, especially the wrists.
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The radiographs in these cases showed multiple fractures, the site of which were on the diaphyseal side of the epiphyseal line. The epiphyseal line is unlike what is seen in rickets, since it is straight. The stippled appearance of the wrists suggest that there has been an attempt on the part of nature to repair the fractures and to throw out callus at this point. There was also general osteoporosis, especially at the growing points. Microscopically there is a resemblance to rickets in the following points:- (1) In the excessive proliferation of the cartilage cells; the!columns forming four or five cells abreast.
(2) There is one instance seen in which metaplasia of cartilage cells into bone is taking place.
On the other hand there is a complete absence of the osteoid tissue which is such a marked feature in rickets, in which the central portion of a trabecula shows deposited lime salts, and the peripheral portion is devoid of them. The fracture seen at the lower end of the femur is bilateral and similar to that seen in Case II.
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The inference from these sections is that active development of abnormal tissue is going on, but that there is an almost complete failure in one essential element of the osteogenetic process, namely, the deposit of lime salts in the trabeculae. It is quite easy to understand how a very slight strain might lead to a breach of continuity through -such soft tissue. The changes in all these sections are in the direction of the diminution of the osteogenetic function. I would suggest that these bony changes are nutritional in origin.
In conclusion, I wish to thank the honorary staff of the Hospital for Sick Children, Great Ormond Street, for allowing me to present these cases.
